Japan has been a leader in systematically promoting evacuation and shelter assistance initiatives for people with special needs (PSND) in times of disasters. Despite the nationwide, community-based initiatives prescribed by the Guideline, this paper first addresses the issue of evacuation by examining mortality data of the total population, the elderly, and people with disabilities (PWD). The elderly and PWD mortality rates were not even across the three disaster-hit prefectures. Their institutionalization rate was suggested as one of the causative factors; more elderly and PWD died in Miyagi because more of them resided in their own homes, due to the prefecture's socially inclusive normalization policy. A case study of Miyagi's Hachiman community responses to its 17 registered PSND illustrated the ways to overcome the issue of mainstreaming preparedness components in the everyday practice of social inclusion for the elderly and PWD.
INTRODUCTION
People with disabilities (PWD) in disasters have long been a neglected issue in disaster studies and practice. Despite some early sensitizing works (e.g., Friedsam 1960 , Tierney et al. 1988 , the legislative changes that ensure equality of public services and goods to PWD such as the Americans with Disabilities Act (1990) in the United States, and the corresponding publication of guidelines for emergency managers (e.g., American Red Cross 1997, Kailes 2002 , FEMA/American Red Cross 2004 , the issue has been largely invisible to the minds of researchers or practitioners and PWD have been excluded from planning, decision-making or management of mitigation-preparedness-response-recovery cycles up until recently (Twigg et al. 2011) . However, since the early 2000s, especially after 2004's Indian Ocean earthquake and tsunami and 2005's Hurricanes Katrina and Rita, there have been a growing number of coherent, yet limited, findings on PWD in disasters in English literature: PWD tend to be disproportionately more vulnerable to disasters; disaster preparedness, response, and recovery operations pay little attention to the needs and capacities of PWD; and the plando-check-action process of disaster management has not yet made significant advances toward more social inclusion of PWD (White et al. 2007 , Kailes 2008 , Kett and Twigg 2007 , Clive et al. 2010 , Twigg et al. 2011 ).
The issues of frail elderly in disasters have gained significant attention in Japan since 2004 when a series of natural disasters hit the Japanese archipelago, including the July NiigataFukushima flood, the 23 October typhoon, and the October Niigata Chuetsu earthquake, wherein notably more than 60% of the victims were over the age of 65. As a response to these tragedies, Japan's Cabinet Office established a committee on "Communicating Disaster Information and Evacuation/Sheltering Assistance for the Elderly and Other Population during Heavy Meteorological and Other Disasters." The committee published the first edition of the "Evacuation/Sheltering Assistance Guideline for People with Special Needs in Times of Disaster" in March 2005 . After the guideline's publication, the term saigaiji-youengosha or "people with special needs in times of disaster" (PSND) was popularized in place of saigai-jakusha or "disaster-vulnerable people." The guideline defines PSND as follows:
Those who require assistance for a series of evacuation actions in order to obtain necessary information promptly and accurately and thus to protect oneself in times of disaster. Examples of PSND include the elderly, PWD, foreigner, infants and pregnant women. PSND also have difficulties to adjust to new environments that are caused by evacuation, sheltering and changes in housing. They are, however, able to function daily, whereby living independently given the proper resources and services when necessary.
The guideline then suggests the following more practical examples that have been employed by some municipalities that have started their own PSND counter-disaster measures initiatives:
1. Those who are at his/her own residence and are assessed as long-term care (LTC) 1 level 3 or more (i.e., require moderate level of home care) who cannot stand up or walk without assistance from the other. 2. People with disabilities who are assessed as physical impairment level 1 or 2 and/or intellectual disability level A. 3. Single household elderly, elderly couples and other forms of non-single elderly household.
Following another series of heavy rainfall, flood and landslide disasters in the subsequent year of 2005, another Cabinet Office committee conducted field research on the 2005 meteorological disaster sites and revised the evacuation and sheltering assistance guideline in March 2006. The 2006 guideline emphasized: (1) establishing a special team in each municipal government that was in charge of coordinating assistance to the target population; (2) encouraging the information sharing of the special needs population within the local government and, if possible, with local community organizations, such as neighborhood associations and community emergency and response team; and (3) planning individualized evacuation/sheltering procedures for each PSND.
In the following fiscal year of 2006, the committee on PSND continued working on more detailed procedures and workflows in order to collect and share information on PSND, and to make individualized evacuation and sheltering assistance plans. In March 2007, the committee published the "Report on Preparedness Procedures for PSND," which emphasized the establishment of a system to assist PSND by facilitating cooperation between the standard was introduced in 1981 and where his or her neighbors are not inclined to help each other may be highly vulnerable on E factor. Person and Environment interaction, or the P × E factor, includes household size and social isolation variables. If an oldest-old person answers that s/he lives by him-or herself, that the person whom s/he relies on in case of emergency resides outside of the city boundary, and that it would more than one hour for that help to arrive, s/he is vulnerable on this factor. The overall disaster vulnerability is estimated by a summation of all factor scores. Note that even though one is vulnerable on the P factor because of the old age and a high (i.e., more than Level 3) LTC level, one's overall disaster vulnerability may not necessarily be high if s/he enjoys daily close contacts with a large number of family members who live together in the same household, and therefore the P × E factor counterbalances the P factor vulnerability.
The alternative thinking that led officials to coin the new term PSND in the 2005 guideline seemed to align itself closely with a "social model" of disability (Oliver 1990) , which defines disability as the social construction after having impairments. Because it is a social construction, disaster-countermeasure planning and implementations for PSND also need to be social. They require both society and individuals to work collaboratively in order to meet PSND's basic life functional needs, such as those for communication, medical care, maintaining functional independence, supervision, and transportation (Kailes and Enders 2007) during a disaster. Unlike its UK or U.S. counterpart models, however, an emancipatory and universalist orientation toward social inclusion (Oliver 1990 , Barnes 2001 ) was less emphasized. For example, the 2005 guideline and the following revisions have kept emphasizing the use of "specially designated" shelters for PSND, and issues of universal access and social inclusion in designated shelters were so far not discussed at all.
The Japanese approach to issues of PSND may not have been universally oriented toward social inclusion. Nevertheless, almost all municipalities in Japan have undertaken disaster countermeasures planning and implementation initiatives for PSND since the publication of the 2005 guideline, the 2006 revised guideline and the 2007 report. According to the survey conducted by FDMA, as of 1 April 2011, 1,262 out of 1,644 municipalities (76.8%) completed formulating PSND assistance master plans and an additional 349 municipalities (21.2%) were expected to finish within 1 year. Similarly, 864 (52.6%) municipalities reported that they have finished creating and have been updating the PSND registry. A total of 684 (41.5%) municipalities said that they were currently in the process of making the registries. Municipalities have also been working hard on assigning local residents/helpers as registered evacuation supporters (RES). A total of 361 (22.0%) reported that they have completed the RES assignment, 998 (60.7%) are in the process, and 285 (17.3%) have not yet initiated the process (Fire and Disaster Management Agency 2011).
Until recent years, the issue of people with special needs in times of disasters have been one of the most neglected themes in disaster research in English and Japanese. Japan was one of a few countries where nationwide initiatives on PSND have been planned among almost all municipalities and have been implemented among about one-fifth of them. The objective of this paper is to examine how these disaster countermeasures, as prescribed by the Evacuation/Sheltering Assistance Guideline for PSND (2005, 2006) , worked or did not work in one of the better-prepared nations during the 2011 Tohoku-oki earthquake disaster, in order to learn lessons from the local practices and to suggest the next actions to be taken toward better management of issues associated with PSND. In order to answer the research questions, different sources of data on the prefectural, municipal, community, organizational, and individual levels were used. Death tolls by prefecture (Iwate, Miyagi, and Fukushima) and by age group were obtained from the National Policy Agency. Municipal death rates of all residents, as well as those of PWD, were obtained from the Japan Broadcast Corporation (NHK) production team who conducted a series of three repeated telephone interview-and simple facsimile-based questionnaire surveys on the death tolls for all residents and those of PWD, directed to all 31 municipalities that recorded more than ten casualties from to the 11 March 2011 disaster. The NHK surveys were conducted in September 2011, January 2012, and September 2012. The survey repetition was necessary because municipalities kept updating PWD death tolls. Community-level results on the death and life situations of all 17 registered PSND in Hachiman, Ishinomaki City, was also obtained from the NHK team that conducted snowballing-style qualitative interviews to surviving PSND, their RESs, and key stakeholders in the community.
CASUALTY GAPS BETWEEN THE TOTAL POPULATION AND PSND

ELDERLY CASUALTIES
Despite the abovementioned national and local government initiatives and corresponding community efforts on PSND disaster countermeasures in recent years, serious problems confronted municipalities, communities, PSND, and their families at the onset of the 11 March 2011 Tohoku-oki earthquake and tsunami disaster. Table 1 shows the death toll that was officially tallied and announced by the National Police Agency on 6 March 2012, the total population as of the 2010 census date of 1 October (The Statistics Bureau and the Director-General for Policy Planning of Japan 2011), and the number of deaths per 100,000 by gender, age, and prefecture. Figure 1 shows the proportion of Iwate, Miyagi, and Fukushima casualties by age group (gray bars) for each gender. For comparative purposes, population pyramids of the three prefectures (transparent bars) were overlaid onto the casualties-by-age-group bar charts. Figure 1 indicates that proportionally a far greater number of both male and female elderly (those who were over 60) died. Those who were over the age of 60 accounted for 64% of all male and 68% of all female casualties. Furthermore, gaps between gray (proportion of a given age-group casualty out of the total casualties) and transparent (proportion of a given age group out of the total population, which indicates the expected proportion of its age group) bars widened as age class increased. Compared with the expected proportion as estimated by the total population age distribution, 1.5 times more men of their 60s and 1.3 times more women of the same age group died. For men and women in their 70s, the ratios were 2.5 for men and 2 for women. For those who were over 80 years old, proportionately 3.4 times more men and 2.6 times more women died than the expected proportion. Future study needs to explore causes of the high elderly death toll despite the recent nationwide initiatives for preparing disaster countermeasures for people with special needs, as was outlined in the previous section. Figure 2 compares a ratio of the observed death proportion (gray bar) to the expected proportion (white bar) for a given age group by gender and prefecture in Figure 1 . If the ratio is under 1, the observed death toll is proportionately lower than the population composition for that age group. If the ratio is over 1, more deaths are observed for that particular age group compared with population age composition. The ratios among the three prefectures were similar (below 1) for men and women who were under 60 years of age. Over the age of 60, the ratios became bigger than 1, suggesting proportionately more of these age groups died in the three prefectures. Despite the nationwide counter-disaster measure initiatives in recent years, the results indicate that more extensive and intensive efforts are needed to counteract the vulnerability of elderly people to disasters, which have been reported in 
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the field (e.g., Friedsam 1960 , Blaikie et al. 1994 , Tanida 1996 , Wisner, in press, Sharkey 2007 . Furthermore, gender and prefectural differences emerged for those who are over 60 years of age. For these age groups, proportionately more male than female elderly died. In addition, male and female elderly died proportionately more in Miyagi and Fukushima compared with Iwate Prefecture. Future investigations are needed in order to explain elderly death rate differences in gender and prefecture and to examine whether these differences are somewhat related to the differences in gender and prefecture specific initiatives.
PWD CASUALTIES
With regard to casualties among PWD, two mass-media corporations, Mainichi Shimbun newspaper and Japan Broadcasting Corporation (NHK), independently conducted telephoneand facsimile-based surveys of the disaster-hit municipalities 3 in Iwate, Miyagi, and Fukushima Prefectures. While Mainichi data has not been updated since it was published in late December 2011, NHK has updated the municipality PWD death toll 4 in January 2012 and September 2012 since the first survey that was conducted in September 2011. The NHK data was also cross-validated with the official PWD death toll by the Miyagi Prefecture administration at the end of August 2012. Cross-validation indicated that the NHK data was far more up-to-date and accurate than those of Mainich Shimbun. It was therefore decided that the NHK death toll would be used in order to estimate PWD casualties for the tsunami-hit municipalities in the other two prefectures, Iwate and Fukushima, which have not released the official numbers on PWD death. Table 2 shows the mortality rates of the total population, those of PWD (all categories), and those for such specific disability categories as intellectual, physical (including visual, auditory, and orthopedic impairments), and mental disabilities. Figure 3 displays a very clear correlation between the total death tolls and those of PWD among the 31 tsunamihit municipalities described in Table 2 . The figure further indicates that the harsher the death toll among the total population (i.e., over 1.4% of total population mortality), the wider the gap grew between the total population death toll and that of PWD. In other words, proportionately more PWD were killed in those municipalities with harsher death tolls. Figure 4 compared municipality mortality rate distributions of the total population with those of PWD by prefecture. The comparisons suggest that high discrepancy between the total population and PWD casualties was found especially in Miyagi prefecture. Figure 5 estimates magnitudes of the casualty gap between the total and PWD population for each of the three prefecture municipalities by means of fitting a simple no-intercept (i.e., no constant term) regression line: E Q -T A R G E T ; t e m p : i n t r a l i n k -; e 1 ; 6 2 ; 3 6 0 PWD mortality ¼ Casualty gap coef f icient × Total population mortality
(1)
Please note that an intercept, or a constant term, is set to zero and is thus omitted; if there is no casualty in the total population, the predicted PWD mortality is also zero. The above regression coefficient then indicates the degree of the total-population-to-PWD casualty gap. The larger the coefficient, the bigger the gap exists between the total and PWD mortalities. The regression (casualty gap) coefficient for Miyagi municipalities was 1.92 (t ¼ 15.1; p < .001) and this regression model's coefficient of determination or R 2 was .946. In other words, one can interpret with very high accuracy (R 2 ¼ .946) that the PWD mortality rate was nearly twice (1.92 times) as many as that of the total population in Miyagi prefecture. In contrast, a simple no-intercept regression analysis of Iwate municipalities turned out to be even more accurate (R 2 ¼ .995) and it showed that only slightly higher (1.19 times; t ¼ 36.419; p < .001) proportion of PWD died. Likewise, the casualty gap coefficient for Fukushima was even smaller than that of Iwate (1.16; t ¼ 3.776; p < .01) and the model's R 2 was .641, indicating that the relationship between the two mortality variables was weaker due to a bigger error variance in Fukushima. Nevertheless, simple no-intercept regression analyses revealed that casualty-gaps were clearly observed in all three prefectures and that the gap was much bigger in Miyagi than in Iwate or Fukushima Table 2 . Comparison of mortality rates among people with developmental, physical, and mental disabilities in Tohoku-oki earthquake (NHK 2012a (NHK , 2012b (NHK , 2012c (NHK , 2012d Prefecture Municipality *Almost all casualties in Sendai City were recorded in the coastal-fronting Miyagino and Wakabayashi wards. Therefore, the total and PWD population subtotals from these two wards were used in obtaining Sendai's mortality rates.
OLD AGE, DISABILITY, AND THE TOHOKU-OKI EARTHQUAKE S413 prefecture. Note that the similar results were also found from elderly mortality analyses as was shown in Figure 2 . The cause of the gaps and the prefectural difference, especially between Miyagi on one hand and Iwate and Fukushima on the other, is examined in the next section.
Figures 6 to 10 show casualty gaps between the total population and PWD by different disability categories. Less and nearly equal casualties were observed among people with intellectual (casualty gap coefficient 0.76, t ¼ 8.29, p < .001, see Figure 6 ) and mental disabilities (casualty gap coefficient 0.98, t ¼ 7.44, p < .001, see Figure 7 ), respectively. In contrast, bigger gaps were found among people with physical impairments. The mortality rate of those with auditory impairments was 1.65 times (t ¼ 10.763, p < .001, see Figure 8 ); visual impairments, 1.74 times (t ¼ 5.626, p < .001, see Figure 9 ); and orthopedic impairments, 1.84 times (t ¼ 12.77, p < .001, see Figure 10 ) that of the total population. Furthermore, significant prefectural differences were found in the mortality rates of those with orthopedic impairments and other physical impairments. For people with orthopedic impairments, their mortality rate in Miyagi was 2.3 times (t ¼ 14.484, p < .001) more than the total population, while it was 1.25 times more in both Iwate (t ¼ 12.16, p < .001) and Fukushima (t ¼ 2.87, p < .05). Likewise, mortality gap coefficients for people with physical impairments (which include orthopedic, visual, and auditory impairments) were 2.15 (t ¼ 12.87, p < .001), 1.4 (t ¼ 29.27, p < .001), and 1.22 (t ¼ 4.06, p < .01) for Miyagi, Figure 5 . Regression of PWD mortality on total population mortality by in Iwate, Miyagi, and Fukushima Prefectures.
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Iwate, and Fukushima, respectively. These findings 5 may suggest (1) that people with physical impairments faced the issues of immobility far more seriously than those with other disability categories or those without any disability; (2) that people with physical and more specifically, orthopedic, impairments in Miyagi were more vulnerable to the tsunami hazards than those in Iwate and Fukushima; and (3) that the high casualty gap of those with physical and more specifically, orthopedic, impairments seems to be responsible for prefectural (i.e., Miyagi versus Iwate or Fukushima) differences in overall PWD casualty gaps, as presented in Figure 5 . Table 3 compares proportions of institutionalized elderly and their casualty rates among Iwate, Miyagi, and Fukushima. The casualty rate for institutionalized elderly (5.2%) was strikingly high in Miyagi, as opposed to Iwate (2.1%) or Fukushima (0.4%). This seems to be due to the fact that nursing homes for the elderly tend to be situated in the scenic (and tsunami-prone) seaside areas in Miyagi, while in Iwate and Fukushima, nursing Figure 6 . Regression of PWD (Intellectual) mortality on total mortality. 5 Coefficients of determination or R 2 values for regression lines in figures 6 to 10 ranged from .54 to .858. Small number of observations with outliers seem to cause lower R 2 values. The relationships between different PWD category mortalities and the total population mortality, therefore, need to be interpreted with some cautions.
CAUSES OF ELDERLY AND PWD CASUALTIES
S416
S. TATSUKI homes tend to be located in hillside and inland areas, respectively (Kahoku Shimpo 2011). Secondly, when location safety is controlled, the elderly in nursing homes who are taken care by the home workers on a 24-hour basis are generally better protected against tsunami hazards compared with the elderly living in their own homes. The rates of the institutionalized elderly are relatively higher in Iwate (2.6%) and Fukushima (2.5%) than in Miyagi (2.0%). This difference may further explain the lower elderly casualty rates in Iwate and Fukushima. Thirdly, higher institutionalization may also explain lower casualty rates among elderly women who have higher propensity to spend time alone in the nursing homes due to their longer longevity.
Differences in institutionalization rates may also explain inter-prefectural PWD casualty differences. Rates of institutionalized people with physical disabilities were strikingly different among Iwate (3.1%), Miyagi (0.7%), and Fukushima (1.3%). It is suspected that the lower rate of institutionalization may have caused higher casualties among people with physical disabilities in Miyagi (Table 4) . Preceding studies of total population casualties have suggested such causative factors as tsunami height and arrival time (Suzuki and Hayashi 2011, Suzuki 2012) ; proportion of inundated area; distance to epicenter; types of coastline (rias or plain); proportions of aged 65 or older, as well as of those in fishery and agriculture (Ueda 2012) ; and a ratio of recorded maximum tsunami height to expected tsunami height (Matsumoto and Tatsuki 2012) . In order to examine the relative magnitude of the PWD institutionalization rate to the other causative factors on PWD casualties, data was obtained from 
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preceding studies on municipality level casualties, and their correlations are presented in Table 5 . Stepwise regression analyses of these variables on PWD casualties were then conducted and the final result was presented in Table 6 . Among the final predictor variables, the proportion of institutionalized PWD turned out to be one of statistically significant causative variables (t ¼ −5.674, p < .001) with its unstandardized coefficient size of about -1.0, suggesting that a 1% increase in PWD institutionalization means 1% lower PWD casualties. This interpretation was made possible because the no-intercept regression (i.e., y ¼ ax) model was used, as explained in the previous section. In addition to the PWD institutionalization rate, the final regression model also suggests that the bigger the total population casualties (the casualty gap between the total population and PWD, however, is 1.1, implying the gap is not so large), the wider the inundated area, the more the aged and those who engaged in fishery and agriculture, and the sooner tsunami arrived, the more PWD died. These six predictor variables accounted for almost all PWD casualty variance (R 2 ¼ .968) with high parsimony (i.e., no sign of multicolinearity because their tolerance statistics were all beyond .5).
THE LIFE AND DEATH SITUATIONS OF 17 PSND IN HACHIMAN COMMUNITY, ISHINOMAKI CITY
On 11 September 2012, or one and a half a years after the Tohoku-oki earthquake, the Japan Broadcasting Cooperation (NHK) ETV channel aired testimonial reports on the life , Ishinomaki City faced a serious flooding threat due to the strong rainfall precipitated by Typhoon 6, and the city administration issued the city's first evacuation public warning in its history. After the warning was lifted, the city learned that there were people who knew about the warning being issued, but who were not able to evacuate by themselves. With the help from the citywide 369 minsei-iin, or commissioned welfare volunteers, who were assigned to about every 160 households in the city, the city administration identified 1,780 PSND, and they were listed in the city PSND registry by the end of October 2002. The city's definition of PSND consisted of two categories: the frail elderly in Figure 9 . Regression of PWD (Visual) mortality on total mortality.
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single households or elderly dyad (couple, siblings, and parent-child) households; and the PWD. In response to the city's initiative for PSND support networking, local minsei-iins, resident association leaders, shop owners, housewives, and retired residents in Hachiman community, where the 1960 Chile tsunami disaster caused sizable damages, decided to organize their own emergency response neighborhood network in May of 2005. The network assigned and registered two local resident evacuation supporters (RES) for each of 17 PSND. The 9 PSND out of the 17 were registered in the city PSND registry, and the other 8 elderly people were assessed being less critical but still in need of neighbors' help due to the frailty. These eight PSND were listed in the community's own registry. The Hachiman community network activities were featured by NHK ETV crew on 17 January 2006. Because the crew had developed rapport with key local residents through the 2006 production, they were able to re-enter the community and to re-interview the key stakeholders about the network's responses to the 2011 March tsunami disaster. The interviews took place from June to August of 2012. Table 7 summarizes the life and death situations of the 17 PSND. Two out of the registered 17, or 11.8%, PSND, died due to the tsunami in Hachiman community, wherein a total 38 out of about 900, or 4.2%, residents were killed directly by tsunami. This means that the PSND died about 2.8 times more, proportionately, in Hachiman community. This casualty gap ratio is comparable to the citywide ratio of 2.3, that is, 397 out of 7,893, or 5.0%, PWD Figure 10 . Regression of PWD (Orthopedic) mortality on total mortality.
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S. TATSUKI compared with a total 3,569 out of 160,704, or 2.2%, residents who were killed in Ishinomaki City (Table 2 ). Fisher's exact test probability (an alternative to the Chi-square test where there is less than 5 frequency in any cell) of the 2-by-2 ("PWD vs. non-PWD" by "Hachiman vs. the rest of Ishinomaki") death toll frequencies was .188 (one-tailed), and thus there was no significant difference in PWD-to-non-PWD death counts between Hachiman and the rest of Ishinomaki.
It should be further mentioned that the Hachiman community mortality gap ratio of 2.3 is also very similar to Miyagi's mortality gap coefficient 2.15 (with standard error of .167) for people with physical impairments, which was obtained from the previous no-intercept regression analysis. This suggests that the life and death situations in Table 7 may illustrate reasonably representative pictures of how the disaster countermeasures for PSND functioned (or did not function) in Ishinomaki City or in Miyagi Prefecture during the Tohoku-oki earthquake and tsunami disaster, despite its small sample size and definitional fuzziness between PSND (for Hachiman community) and PWD (for Ishinomaki and Miyagi).
Among the 17 registered PSND in Table 7 , 14 individuals (12 households) were at their own residence in the community, and the other 3 were either at short-term stay units in a nursing home, an in-patient unit in a hospital, or a day service center at the time of the event and were able to survive with the help from these institutions. Out of the 14 PSND who were at home, 7 individuals (cases 1, 2, 3, 12, 14, 15, and 16) in six households (cases 2 and 3 are in the same household) were assisted for emergency evacuation by their RES. Four RES dashed to the assigned PSND residence immediately after the earthquake and the other two RES (each of them was the PSND's own daughter) were with their mothers and drove them to the designated shelter (cases 15 and 16). In contrast, no RES showed up for rescue to six individuals (cases 4, 5, 6, 7, 8, and 13) in five households (cases 7 and 8 are in the same household) because the RES were at work, out of town, or helping themselves from tsunami attacks. These six individuals with no RES assistance were saved either through self-help (cases 4, 6, 7, and 8), a neighbor (case 13), or a home helper or acquaintance who happened to drive by the site (case 5). Finally, it is unknown if the RES came or not for two PSND because both of them were dead either from the tsunami (case 11) or at her OLD AGE, DISABILITY, AND THE TOHOKU-OKI EARTHQUAKE S421 Table 4 . Number of those who were issued disability certificates and those who were institutionalized at social welfare facilities for Note: Proportion of innundated area and Sum of the proportions of aged 65 or older and Those in fishery and agriculture are from Ueda (2012) . Tsunami aririval time is from Suzuki (2012) . A ratio of recorded maximum tsunami height to expected tsunami height is from Matsumoto and Tatsuki (2012) . temporary housing unit (case 6). As Figure 11 illustrates, it is now clear that Hachiman community's emergency response network functioned to help half of the registered 14 PSND who were at their own homes and saved six lives, while self-help and informal mutual help from a neighbor or a friend saved about a third (six lives) of the most vulnerable elderly and people with disabilities in Hachiman community. This seems to encourage the community-based initiatives for PSND in other parts of the country. It should be mentioned that Miyagi's casualty gap between the total population and PWD was the biggest in the three disaster-hit prefectures despite community-based efforts like those in Hachiman community.
CONCLUSION
This paper addressed casualty gaps between the total population and PSND by examining prefectural-and municipal-level aggregated death toll data. It was made clear that those who were over the age of 60 and/or those with disabilities were disproportionately more vulnerable to the Tohoku-oki earthquake and tsunami. Among PWD, those with physical (orthopedic, visual, and auditory) impairments died proportionately more than the total population or people with the other categories of disabilities. The elderly and PWD casualty rates were not even across the three prefectures; more elderly and PWD died in Miyagi than in Iwate and Fukushima. The rate of institutionalization among the elderly and PWD was suggested as one of possible causative factors that may explain casualty gaps among prefectures and different PWD categories and between genders. In the case of the elderly casualties, more institutionalized elderly died in Miyagi than in Iwate or Fukushima because nursing homes in Miyagi tended to be located in scenic (and tsunami-prone) coastal areas. This suggests more efforts in mitigation (i.e., tighter land use control for institutional facilities based on hazard maps) and preparedness activities (e.g., more frequent disaster drills, staff training, etc.) for the institutions situated in tsunami hazard-prone areas. Given the location safety factor being controlled, however, those elderly who were in institutional facilities were better protected against tsunami hazards thanks to seismically compliant buildings and care workers available S. TATSUKI on a 24-hour basis. The comparably higher institutionalization rates may explain lower casualty rates for the Iwate and Fukushima elderly, as well as for female elderly across the three prefectures (elderly women have a higher propensity to be institutionalized in nursing homes due to their greater longevity).
Stepwise regression analysis demonstrated that PWD casualty rates among 31 tsunami-hit municipalities were almost perfectly (R 2 ¼ .968) explained by such causative factors as total population casualties, proportion of inundated area, proportions of aged 65 or older as well as of those in fishery and agriculture, tsunami arrival time, and PWD institutionalization rate. Among these five predictors, PWD institutionalization rate seems to explain casualty gaps among the three prefectures. Regression analysis indicated that 1% increase in PWD institutionalization meant 1% decrease in PWD casualty rate. Iwate and Fukushima were evidenced with higher proportions of PWD institutionalization than Miyagi. The higher propensity of PWD residing in institutional facilities in Iwate and Fukushima in comparison to Miyagi seems to be mainly due to the lack of socially inclusive services and resources, such as home help, visiting care, attendant and day services for PWD, as well as centers for independent living. It should be mentioned that this author does not support the view that the institutionalization of the elderly and/or PWD is the implied solution to prevent higher casualties among the elderly and PWD. The notion of emanicipatory and socially inclusive approaches to disability issues (Oliver 1990 , Barnes 2001 ) is commonly shared in Japanese social service policy and administration since the introduction of the universal social service system (Titmus 1974) for the elderly (Public Nursing Care Insurance Law 1997) and for PWD (Services and Supports for Persons with Disabilities Act 2005). In fact, Miyagi was one of the leading prefectures that promoted the socially inclusive normalization policies for PWD under the leadership of the former Governor Shiro Asano who asserted all PWD colonies should be dismantled (Asano, 2003) . The root causes of higher casualties among the elderly and PWD seem to lie in the fact that socially inclusive social services for the elderly and PWD are, at this point, designed for a time of normalcy and not for times of disasters. At the same time, Japanese disaster management policies for people with special needs or PSND have been non-universal in their orientations and have not been capable of collaborating with mainstream social service policies that have become socially inclusive and universal in their orientations.
The serious casualty gaps emerged not because there was a lack of effort made to reduce disaster vulnerability among PSND. Japan has been one of the leading countries in systematically promoting PSND evacuation and shelter assistance initiatives since March 2005. Ishinomaki's Hachiman community responses to 17 PSND were presented as the evidence that pre-planned local community initiatives saved nearly half of the most vulnerable residents in this community. Ishinomaki City has been one of the leading municipalities in PSND disaster countermeasure planning, by creating the citywide PSND registries, sharing PSND information with neighborhood associations, and assigning two registered evacuation supporters to each PSND in almost all neighborhood communities. Hachiman community practice seems to be the answer to overcoming the issues of mainstreaming preparedness components in the everyday practice of social inclusion of the elderly and PWD and to bridging disaster management and social, as well as community service provisions for this population.
